KPA XML 



Page 1 of 2 



(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(ll)Publication 
number: 



1019990036970 

A 

(43)Date of publication of application: 
25.05.1999 



(21) Application 
number: 

(22) Date of filing: 
(30)Priority: 

(51)Int. CI 



1019980042182 
09.10.1998 

H03M 1/78 



(71) App!icant: 

(72) Inventor: 



KABUSHIKI KAISHA 
TOSHIBA 

YOSHIZAWA AKIHIKO 



(54) DIGITAL/ANALOG CONVERTER/ ESPECIALLY FOR IMPROVING THE LINEARITY 
PERFORMANCE 

(57) Abstract: 

PURPOSE: A digital/analog converter is provided to 
attenuate an analog output of a lower bit and add ^ 
the attenuated output to an analog output of an 
upper bit, thereby improving linearity performance I 
of the digital/analog converter. CONSTITUTION: A J 
digital/anaiog converter comprises the followings: a w- 
first M-bit digital/anaiog converter(32) for 
outputting an analog output by being inputted by an 
upper M-bit of input data of N-bit; a second (N-M) 
bit digital/analog converter(35) for outputting an 
analog output by being inputted by a lower (N-M) 
bit; an attenuator(36) for attenuating an analog output of the second (N-M) bit digital/analog 
converter to 1/M of 2; and an analog adder(37) for adding the analog output of the first M-bit 
digital/analog converter and the analog output the second (N-M) bit digital/analog converter, wherein 
an addition output the analog adder is outputted to an analog output. 

copyright KIPO 2007 




Legal Status 

Date of request for an examination (19981009) 
Notification date of refusal decision ( ) 



http://kpaJdpris^ 



1/12/2009 



KPA XML 



Page 2 of 2 



Final disposal of an application (registration) 
Date of final disposal of an application (20020903) 
Patent registration number (1003620930000) 
Date of registration (20021111) 

Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent ( ) 
Number of trial against decision to refuse ( ) 
Date of requesting trial against decision to refuse ( ) 
Date of extinction of right ( ) 



http://lq)aMpris.or.kr/kpayXML/1998Al 0199800421 82/kpa.xml 



1/12/2009 



(19) PieE!^«IS-(KR) 
(12) ^^5j5S(A) 

(51) Int CI ^ (11) SJIHfi ^1999-0036970 

BQSE 1/OJL (43) gJHSjXt 1999tM05S25^ 

(21) §§!aS 10-1998-0042182 

(223 g^SJXh 18flfiWH0«09BI 

(30) 97-2773B9 1997^10^09^ £!M(JP) 

(71) «S!£J 3h¥A|3|>I3K)|A|: EAIbl L|AI¥s= EfOIS 

JtL p f2| .^ ^£fAPIAI AfO|£10|^P SEIUhSia 72S1XI 

(72) gfgif eAixm oh?isis 

ag^ ^m^h£te ;>i-£W9|ai Ahoia-oiqi mEDisig ssoej is 31¥ai5m 

^OlAt EAIbf SfE*|| AI^S ^l^illE-ILH 
(74) CHEI&i SSbR, 01 ggJ 

&'Af&^ : 51 m 

(hp aaw/owsj wpdi 

a atas axia/ohwsn h«3isi eilioieiei ^^s jh^w 4= sit pxiH/omsn sipim his 

oPl flK 3! 01 CI. 

£3 StPI(32)21, 5^|(N-M)blM71 EJ^SICH O^^HS^S S^olfe XII2(N-M)blM CI XI g/Olb^Zl 
HS3K35). HI2(N-M)b|e pxiBf/OftfSH HS3I (35)21 OlktSnS^t 22J M£«2| 1£ ^4JSfe If 

±i 31(38) u, mmm axm/of^sizi h»3K32}si oik^ng^ i,^j|(36)cni si§h imjs ai2(N- 
M)biM axu/omsn g«3i (35)21 oftfsn**!* Ditmt: onrisa 3^oi(37)s ^uimja. oi of 

E IS S ttSSI I^AISEHOII die PHH/OHrfS^ B»3|H| LfEfy ES, 

E 2fe S ^AISEHOII £iCHAH SMi3l3 OW£3 3^3|« E1§J £IS£ ?aB 3^2J SH0II« UEI-tfi 

E3Sg RAISED (HI 2101 AH 3H3ISI 0HrfS3 3M*3|» BS2I SSS 3^21 XI20IIC UEHdl 

E 4ter M £AI«EH01I SiCHAH 0^£3 3h&3|§ BSJSJ Sl££ ^gSh S^SI J||30ll» UEffcH 

E 5fe ^EH0j|°| H#31S| UEHd! #?lb|M2| ^^A|0||>d°J 

axi-aai-si u-Ei-y es, 

E 6S SEH2] PXIM/Offe k £3 S#3|°| UEIfcH ESOICK 

1.22 - ^flMums aaei. 

2.23 - &?IMb!=g ^XISE, 
3,4,5,6,7,8- &?IMbl|£g a^Hthirll-, 
9 - SIS MS^W, 

10.30 - jgh3ies8f. 

11.31 - HI23IS3&. 

12,32- g?IMUIM€ PXIB/OHrf£3 H»3|. 
13,33 - WfltM-WblSS.aaCH, 



10-1 



14.34 - S^(N-M)H]H§ ^Ix.msi, 
15,16,17,18,19 - SW(N-M)a|ES Bfl*l»:fcX|- ( 

20.35 - SMPI(N-M)b|HS qX|B/0l-tfSZl B»?l, 
21,37 - OHrfSH 

24,25,26,27,23,29 - * H&iXh 
36 - 

38,39,47,48,49 - tHHS 2& BSfl HH, 
40,50.57 - 3k*S 21185, 
41,42,43,44,45,46,51,52,53,54,55,56 - 
58,59,60 - g 
61 - r^ixl^Xk 

62,65 - Ol^^eJ aXIH/0htfE3 B«?|Sl 

63 - S£H°J PX|g/0fk k ^3 HSP|2| HSWgSI H1 1011, 

64 - axiH/oi-ttsn sspi^i msm^si H12011. 



gtgot Hit at .3 saw* 

» iSS PX1B/CHWS3 BSP10II SK 310IP. 

£ 6g PXIB/CHtf^Ii SSOia UEfkH ES2^ t ^ SI^OHAlfer Ntd] i= PXiaa^j HI 

OIE1S tffl MUlsa 5W(N-M)UIMS eKCHIl, MtilJg* &^lb|^g DIXIH/O^SH SSPK12) 

on gjsjsmi, m¥i{N-M)HiMs m^i ui^g pxie/cny-sn e»3i(20)oii h^bp. bluing pxi 
g/oiK3 H»?i(i2)fc ai:?iea& vrkioh? ai2Jiffisa vr2(h) Amis 2°i m^jh^i 

B^SMRnOS #¥|g Xi&^HS^{3~8)a, SM^I^Sa- VR1( 10)111- HI 2^1 

VR2(11) A^OIg 2°| M^^°i ^MAm 2| 30,^ 2SJ M^HHI ^xlffl^(2) K . £1 

§*s MbiM pxieaioiaoii aisfe ^?im(2)si m£?h aaiapi ^ E -?^ti t^st 

PSE|(1)S OI¥CH^ SIP. OPIAi, Rc(9)br S§§ flthi^OIP. 

SEB, B^lbl^g PXlB/OhWSIi HSPI(20)te &¥|dlHS H¥l*l»:i:#»{Rm)£| gfBOll 2£| 
(N-M)£:>H^l B^IM&(Rs)S S^El 3^1 § XHS^^S:Ml5~19)a, B¥IXH&(Rni)SJ gJB AI-OIS 

2£| £N-M)w»HI 1S ^1"8 ^ *IS&H?I ?!& 2°1 (N-M)^3H<y ^1 S( 14) , (N-M)dl 

^Hl PXIKQIOIEIOII CHSSte iflfl* 221 (N-M)^^H gOIIAH fliSS^I ?!» ^ E ^li PS 
H(13)S 0|¥CHX1 am. 

?«oii siouh, ^lui^e pxia/oittsn H»3iti2)S¥afe muim ^oH^bi oi-y-snMol 
«^£in, o^iai^g axu/owsn aePi{20)oii/dfe nuim ssnte°i o^b h M3*^oi f^gw, ^ 
o^sns^s oitfsa ^Di(2i)s ^^^2^« an^iesa vrkioJjb- 12^1^2^ vr2(h) 
Ai-oia nui^ »s«fe°i on*sn»a<* as 4= sm. 

0I3 &g Olgofe 2011 H| oH , NUIM ^§H^°I 0[^3i^t £PI floH ofU£| PXIB/OhtaS 

&pi iihsoii axii/owan a«^]£i esau xHui^m^oii aip. 

011 a a. 12UIM ohw^a^^M §?, musi pxia/o^sn h»?is ^^BhB, 2si 

12^(=4096)^H^I Bfl^»a 3[|^^f IS^ SCf. 0| CHI CH ©H . 6d[^£f BUI 

I§ S»8KS S £H Oil SI- ^^^^ B S^Olfe 2^ 6^ (=64) x 2{&¥l £f S^I&)^H3 B^IHlfa § 
4-°l ^H^^ 4 s 21 P. 

tfuiet ui£F uoi P sm°i pxia/ohwszi e»^is pxii ohk^n ^if^i^s s mps 

Aho| /m ^ o| z ~ m ^ 3mm& ^01 ^pss^°i -jw^m ^^si 4= ^xib, ^is 01m 
a ^= smisoi sick 

pxia/o^szi etoisi ^^011 aasKM, i-j&^HS^g^ pxis/ofy-szi se^iohah^ a 

l.V£l O^SZl«^°l 5.1 L| 01 El El ^^01 §29 Er^OlP. 5[L|3 Ei^|§/Ofb h ^n HS^IS 
S^Ollfe Bfl^&SI 3PHa XH»at°l ^XPI- E1U01EIEI -^^M 2LP. 01 Oil CIM , g£H°J 2 

eaa ^soiiaj^ ehhhs jphsi ssatsi £»«bj oma, as sxhseioi ^hxhsi^ son °j§h ei 

UCXE1E1 ^h! S^»A| 91511 BP. 

^^^^ SMS S^SPI CEHSCHI ^£H^1 XHS-StOII □WCS ^^11 3b ^HISOI SLP. 01 MS Oil. SJflbl 
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si ewxiskroi)j» 5§§ xm{Rc) gj smuiss xmsEUSsi s-^xmsioi as 4?is ^mnm 

SUFM §iJSi:>ll ElEU; SS4iO| SICK 

q«J01, e£H01|O||AHfe 6[?|U|E§ XHtSEUSZH S^E S^EIfe 4¥|S| XHKRnOllI 5S§ 
atKRc)2| XtiSiOl EJUCHEIEI 41^011 & 9&8 DlSlteB. 0[8|- 01 CHS CD AH 

£ 5a£| £ 5b0j| qxiS/OhUSZl SS3ISI UEftfCK m?ld|Eg XlitSEi!S:>l 

SS^EIb 4?l£| Eh?|H&(Rni)a £§g XllKRc) §J S|?lb|Eg XHtSE^SSI HgXI&StOI CfS 4 
flSl BflXH&(Rm)2| J3»2tap =tS 3¥CHIfc. £ 5aOI| UEhidi bt£| SOI OI^^EJ EflO|6|/0|-!rf£3 
ee^«(62)SSfe £1X1 S3, 63EE L[Efy ldl-21- SOI 4*iai^2| SEHSI-AIOII SiCHAH 
SXiaeKVerroOB af^AlgJP. 

Unas, am &ws\ B¥ixnKRm)si hi^sd e a^oiii, e sbou qqts ui-a stoi oi&si&j cm 

a/Ol-b^H BS*g(65)°-S £|X| 8tZl, 64E UEfbS bhSh SOI EX|2£KVerror)S gf^AlUa GHM 
01 05I?I«E £&SCK 

oisi &e s»iss cixig/ohy-szi esipig lsi sssib s^oiishis 32 sick lsi s 

Oil SSolfe Spoilt H^A-tlS^ei 2XKHI CH &H XH&SiSI §4S MSISPI 5l= 3d CHI S|6H XI & 

Si S| ^MSiOl ExIEICHE XI St S| 4CHStg SSEIXI 8iE^ aiOlOhSaieJ 2^5 SIZ1 SICK 3£i 
U. SfflblMS H&i = a^l S^EIb 61-9121 BflXH»(Rm)S £3S XHli(Rc)g i2S 6PI 

1901 6H3l^a! EXfS SMI Sfe 3d0| 5B6|-3il £ICH SICK 

ttl^AK S£HO)IOI|AH^ Bfl3q»S| 3H4=C| ^flMH| ?H4S SHBMI 6flfSt 4= SPI MS Oil, C|X|g/0| 
y-SZl SSPISj XjblSSOIIb S-HiDt SICHE, 4^2| B?IXISHRm)S| feiCH^eJ S,MI Sfc 3dO| 

S^oPI smgoii o^szis^si dlUOIdlCI a|£|A|3|Z) sick 

esk ^si sbje^ esef syenite mis *si hejs gai g-aoii si» £ii sk= isse 

giU, OIESE HBS 3dEE SCK 

CH^OI, XHttSJ=^Sg PXIK/0ftfS3 H»3|2| ga^Ete X|»±sai2| S=*SE|E!SO|] 2|SB 
CK 01 IIH^OII S2H0||0|[A|fc SflffliS XI ttSM SSSI S^aniB^Mq S|?|d|ES XlgiSEE'SSI 

shames ssoi feJiiEPi ck^chi 3 #»s>?ei= si^iaiES xmssussi bsiseieisoii sish a-ii 

OiElfe 3dEE @CK m^lUIEg XHtSEUSSI #^S3I|E!Sfe Zl ?442| fl|2*o S goiSKHI ^01 
XIX! S2S5, 5EH0||0|IAIte S^^£S| Jl^SPI e&K SSPf SiSlCK 



s afas 6Piet §§ a&si-oi Bis 3d°s, s^uihsi onrfsns^s s^iiAiua chmoi fe^ui 
ms oi^nt^ui ?|i!-afc 3d°E, qxi^/o^sn ej£p|2j diuioieja 4i^s ;n^» 4= 2ii= ci 

Xlif/0Hi£3 HS3IS SISSOII Zl =301 SiCt. 

set, s ass sf^iaiEg axis/oi-aszi B»3isi xi&^sh^s 6t?ibiM§ pxig/omsn a 

ftU|S| XHf^U^a §§AI3H SIS^ES ^?ll5te 3d Oil S|6H LSISI g|U|SS 4= Slfe 

qxiH/owszi xissoii c§ ^301 sick 

e&k s gtss o^ibiMg cixis/oi-y-sn ast^isi xHit^su^s fe^ibi^s qxig/oiy-sn s 

*?l£! Xl&^eg^SI §gA|3fe 3dOII SISH Zl S^gJEie^g S0I8MI fei^b 3d# ^l-^SP! 8f« 

ssf^Esi n^sis see pxih/owszi ss^ib m sit cm e q# ^301 sick 



ssspi flff, snwaoii me qxm/oiyszi ej&Pib, Nbi^si °j^Qioiasi ^yui 

ej^EIOi OHrf£H«B!« S^SIfe MIHUISSI PXIB/OhWSZl SS?l£f, Sm{N-M)bl=^| SJ^EI 
Oi 0}W£H«^« S^efe 3j|2 (N-M)d|e q XIB/0jyE3 SS31 , 01 HI2{N-M)b|H C|X|g/0|^S3 
H*3IS| OltfSSS^f 2S! M^^SI 1E Siilolte HiPl g, 4^1 SI1HUISSI PXIS/OHrfSZl fflff- 
^1S| 0ttfSZlfta{3J SiPIOII SloH 34 & SI2(N-H)U|e£| qx|g/0faS3 ffifi3|£| OI^SZlB 
^« ^I^Sfe OhtfSZl ^htPIS ^blShffl ?^£|Z1, 4I-3I OhWSIl 3^|2| ^»^S OUrfSHM 
°5 t^CK 

es} , si2tt9oii ca-5 axis/o^sn ss^ib. aiiueoo hjs qjiB/oi-wsn bss^ioii sichah, 4> 

31 3911 Efe SI2aX|g/0|yS3 H»3I3K CIXIlQIOiqg CISESIb D!3Q£f, 3QI17ISSV3I- 

xwzymm^ aioioii asjQioiEi£i die 4,011 ca^ as msh^si ^eiEs Masifc &?ixittsi ^iss 

=p^s| gofUS a, 01 g^SSSI 2i MSI^^OII S^EIOI CISCHSI g^QiOISOII Edt 

ag^s ^issfe s?ixisisg ^bisioi ^£Eizt. ej^s cixig a 01 s 011 m-a m\ m&sis 

S| MS-e 2^1 Olfe^Zl S^SS-ESA) ft^SIb C|XIH/0|y-EZl HS1-3IE oi^siq. 

£S, HI3S| gfgCH] CIXIS/OI^EZl S&^lb, ail^SOII D1S CIXIg/O^^EZl BSPIOII SiCHAH, 

4^1 »I1 SI 3EH2CIXIB/OHJSZ1 SS7PI, SJ^S ClXlg QIOISS CISEofe 03021, HlPISSgJ- 
il XHI23ISS^ AhOI Oil AH a^Q|0]E|2| U|£ <»0|| [05 SIS gSHIgSI SE|o^ g^SIb BflXlltSl 5| 

ii^2s sasis sj, 01 ^atsiss 2t s&a^oii s^azi qj\ qaasi #1*01019011 q 

£1 M^H 3Sis *l#5fe S^ISiaEg ^BISIOI ^£EIZ1, C|XI g CHI 01 9 0)1 HIE.I 4^1 MSiSI 

£°i ^aia ^i&iis otwszift^aaESAt mm\^ cixii/oi^ezi ea^is oi^chxizi, 4^1 m 
qxiB/oi-wszi eePisi m^sissi 4^1 Hi2cixis/o^szi sspisi ^Eisisfe sshck 

SE&, X1l4fegO|| qS CIXIB/0IWE3 XH1 lit M2. & XHI3 S 01 E SILia US Oil DJS 



10-3 



qiiH/ctthrsn h«k?ioii aiw/H. £Pi £Pi ofy-sn ?f£PPf sis^ ^pm, oi b 

sj ai ^z?h an » fli2pxig/(»ys:i sspihi o[^ai^§ ^ ^si^ an §j ai2aa-ss^i gy 
na, ofasn :>hyg ama*, oi ama^i s^a^e ?i»s xmxm^xk & 

HI £H|^£J ¥£J=3BX|-£|- Xil23|^2^ Ah 01 CHI gH^ HI 2 §1 JJI3*ieh£3C| , feP| SEIgg^oj 

§a^3Xh£f £Pl Hlia^SS^ 8SHSJ tt^BXf AJ-OI CHI X|l4Xi ih^XK £PI 2H|fflH°l §£J^ 

B»a £pi 7ai2ag/ss« t^ex^ oi chi s^a jHsx-it^x^ u, £Pi £ei°^°i sej^s 

asat sue* 3d^s »a chmoi £pi m ^ wssi xn^xi-°i x-issm ssm bu, ch^ 
oi <yoi 33123- aw ae jaieaiatewsi xh&suk £pi ansa wsas^xjsi Herat* «¥i Mbi^°i dim 

4=011 XiH-dlS Sfe 3011 SluH £>PI IhfcPia IhfcliJS SSofffl , £PI £JIISH£j g^g £PI 

hiiqxih/ows;i Belial otysDi^i a±ia £Pi *H2pxiH/c»yszi ese^isi o^^ne^s 
omsn»§ie£ tip. 

EES, HIS^SOII CDS PJIH/OI-WSn HePlte. Ml 131- X1I2 ^ 313 g CHJ= S|-US| US Oil 

pxia/owszi s^pioii sioiAH, fePi ^ipia- &pi oiwsn i^ppi- b& ass oi b 

a sis:^ £pi wi ^ at2pxis/omsn a«:?i2i 01^31^1 ^=4 a^^b an s jsi2si aa 
m^m ana, Jii2^issas gj^sfe Hi3a&ss^i an, otk h ^n ph^s am an, oi £eish£| 
m^m s^ate xiuxhij^xk fepi £Ei™H2j va^B^a sxia^i ahoi chi a 

^|2XH&^XK £PI £EI^H°I ¥EJ^B»a &PI 7313^1 2211^ 8SH°I «s*BXf AfOIOII 2^ 

a xh3xhi^xl 4,pi se-i sa^Bxta £Pi »nae»£*i shhi mbw Ahoion nw 

XHih^XL fePI £ffl^H2J §£J^BX[2[ 4PI SI2SI £EJM£^ g^BXf AFOIOil HI5H 

t-^xi as, &pi amgsHsi ga^Bra &pi MI3HI aass?i s^i&xf afoioii s^^i ai6^i 

XH&B»S ^blSFOi ^P^gil, £PI HI2£f XHI4 gJ HI6HSf^»S| JHl^^M 32^ S3 LHMCH 

fepi ai33f I-1I5X1 g-^x^ na-sis sae 22^ am, p^oi &pi ni2a a 14 a aiex-ii^xi-°i xhs- 
ata fePi M3H\ nisxis^xhsj xi^^e fe h ^i Mbi^ai am 4=011 ma xhu-uim soil ^ien &pi 
^±pi°i &±\wm msnm, fePi anigs^ai &pi anpxia/ofuszi h«pisi ohaszis^ 
a &pi ni2Pxia/o^ h szi «j€.p|Hi oi-y^ne^e o[^nm2^ mp. 

se&, ni6°i as oil nfM pxi^/oh^n sepi^, una H12 ^ ai3 e oiJ=r smsj as 011 m-e ci 
xiH/0^^3 h«3ioii ?io\M f ^pi a±i?ia fePi oitfu ^wlppi- bs ?«an, 01 ew 
mi^^h o^ h ^3 3h^s ^ni^^£f t 01 siii^h^ s^bi-^ ^i&g xins^^xf, 

0] XIMS^X^I- SIS ^^xl^XK fePI ^EI^H^J ¥£J^BXf£f &PI »| 1PXI H/OHrfSH 

&&j\£i OJWSH ft^B^ AhOI CHI S^^J Ml 25| g^^XI- ^, &PI 2HI9H°1 ¥^J^BXm HI2CIXI 

a/oi-a^zi ohtfszi ^^BXf Ahoi chi ni3°i ssiif« ^tiiafw ^aas, &pi a 

es^h^i sa^Bxfs asafls sxiaf^, a^oi &pi 31221 g^^x^ saaa £pi »i3fii §^ 

^Xt°| SWStS Mbl^Sj dim ^011 COS SaHIS 5fe S01I SluH 4>PI BdslJISI ^±ISS 3S8f 

4pi ani^H^i m^m ^>pi una xie/ofb^a EePi°j oi^ni^a s-iia &pi ni2p x\m/ 
o\u^n &mj\s\ ot^nm^m itttm ohb^3M^am &p. 

0I5K 0!lA|£ENM S5SI-01 & SSOJI Dl^ I^AIOjlM fecial ^SthP, 

£ 1* S 1^A|0)|°I UEl-a mim^mAH, S SJ^OIIAH^ NbimHI PXIBS^ 9IOjpg & 

o^l (N-H)H|eS SlfSfJl, Mbl^S 6f*l HIMS QXIH/OiaSH HS^I(32)0|| 

6hffl, »JW(N-M)UI=» CWdlS* PMB/OHrfSD H»3I(35)0|| Hflaa. 

M°it3|Eg pxm/oHfsn e«3i(32)t 3an^ieaa VRKaoja ai2^i5aa VR201) ai-ois 23 

?HH| B?|Xi»{Rra)S ^J^^ S^t^ 6f¥IS XH m± 24-29 )», BH^ieaa VR1(30)j» HI25|5aa- 
VR2(31)°I A|0|g 2S| M^^^l 1^ ^& h t[ ^ £S§ ^IS5p| 2°l M^^H°I ^^lxia^{23) SI , 

MHI^£| PXIB QIOIEIOII Eiiofe ±*\X\m 2°l M^^H ^^^¥&l <^^5PI °l^ ^ai^mg 
Sfe p3IIHt22>S OI^CHX) ap. 

eb, B^ibiHg qxia/owsn es»^i(35)te sn^isaa VRK3o)oif ai2^ieaa vr2(3D a-oim 2 

o| (N-M)^£j B^|XHS(Rs)# S^bi XH If^ll 1 (24-29) 2} , aiPieaa VR1(30)HF XHI2 

Dl^a^ VR2(31) AfOlS 22) (N-M)^^°l ^ h ¥l#5PI fl& 2S| (N-M)^^H°| ^|x| 

SIS(34)a p £J^!£! (N-M)b|^°| PXISQIOIPOil CHeafe ^?IXIS 2SI (N-M)^^H §2^9 d^opl 
flgh ^Ei|Aj^g #^6fe PSQ{33)S 01¥CHXI SIP. 

JES, fe^lblHS PXIg/Ofy-^3 S^^I(32)^¥P MblH ^nH^EI Of^SZlS^OI g^P^l, S^ldl 
PXIg/Ota^Zl a=PI(35)S¥P (N-M)blM ^oHk^l 0fe h M3^^0| I^9C[. Sh¥lb|Mg 0^ 

^□t^i ^pi(36)oii 2joH ^fldiMS oi-b h ^n#^oii am 22] is ^^s^ oi-aszis^ 

hk a*ibiHS o^^ne^s o^ h ^3 ^^pi(37)oii ^oh owsn ?^n»fc a on °i§h nhi^ 
s2i o^sni^i 4^ SiP. 

cc^ ( s ^AISEHOll/de ^ItilHg Xm^ r ^^2} 5|fl0|§§ Xlll^^g^g ^^2J ^l^a^ VRtUf 
VR2°I AfOim biH ^0\\ H}Ef ftSp aiP. gfXI-2] ^|0|^ 4-^^ Pi SOPI HH^Qii 

^flaiMsa mfluiss xhs^mii^s ^safe aoi ?^mp. oi chi sua, ^ mims* s^kn- 
M)bis e oHi=z sm°! 4^?f ^°i die 4, ^pj xhs^^u^s ^xiiafe aoi ?mn[Q. oi xh 
&^^g^°i ^u-fe pxn/ofy-^a ee^isi 1^321 A h ^at^ mnpi- ?ui t xw&mm J\o^m 
^ 2iP. 

OSISEH, 12b|M ^oH^HJ 0Fb^3#^m S^OII, ^£H0il Oil AHfe ^^1 6b|M2F B^l 6blH^ 

CH ^&H0j|£f ^^^^ ^ 3^0)1^ 2SI 6*0=64) x2(£>"PI S 6fflS)3lSl B^IXHSa >,oj 
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^flxISI 3H4^ ^ &P. 

01 (HI EHbH, S ^ AIS EH Oil AH b BHWOIISP 2B\ 6^(=64pHHi BflXHSB ^fllB 4- 5UP. ffiS, 
7b|M£t 5b|^^ M^'^ 3^01|b ^£Hffl|S CI- 22] 5^(=32)JH°I B¥|XH&« ^fllBf-b 3dO| D[^\ 

p. 01 3^, ShflblHS ^flSISI S^S ^flUI^SOl EHIHXHS{Rm)r)|-P £j^£lb SOU-CMW, Bfl 
JHSKRnOSI 4^H Z}a(£S S^SIb SP. ^L SJflaiMS EMNXIS(Rs)e Rs=Rmx4S 9 CK 

CH^O| f g ^AIHEHOUHb ^blMS X-;S^EH^£[ oHFIblMg HS^I^l §§6^ SPI CBS 
0]| 6!A|0![H| PXIB/Ohy-SD H1PISI gSf^Hte 6*¥l» B[?|H| S§ ffi^SJIIEl^OII 

°ish si est ap, oi flg-^iy^Hi a^ama^t soispii aoi 
cm soil , s^sa m^sun soimps oisoi gjp. 

H 2b » ^ Al^ EH CHI SHFIdieg DIX|g/0^S3 HS^I(35)°! O^SH#^M 2°| M£S£I 1S 

a±isfe aii^i(36)a ohaszi j\ao\{3i)m xmojiB uplhh sip. 41~46S 

XI SOI in, KStOI ghtldlS UEWIM, K=2°l M£0|p. £E§K 40S ^S SfflgHHOIP. 

0|£[ I>S ^gOII £18^, PXIB/01WS3 ESPI2] 0|-yM3S^£J VQUTb, 

V0UT=VR2+VAM-VR2+(VAS-VR2)/K 

=VAM+(VAS~VR2)/K 

g .^^|aios gp t S2j^HJ VAMS ^Itil^S PXIB/OHrfSZi B*PI£I OUtfSZi S^S^Stg P 
EHJIH. VAS^r BffiblSB C|XIS/0|-b k ^n HSPI£| 0[tfM B§!Sa2i« UEKO 5UP. VAIOf 
VASm EJ^APIb OlWiD 3^13 H^SEIS^!- fePI IHSCHL Wfflg SagS*| ^H(38,39):H « 
SSiai §D. SE1L O^mnS^{V0UT)0l!£E IL] El^^h ^S ¥»Pf 3^3b S^Olfe S^bHfflS 
EgJS^-l ^^1 ¥mtt HS^OI C-h . 01 331*1011 °|oH NbIM boHk^l OtkSnS^ (VOUT)S £ 

a ^ suck 

» ^AISEHOIIAib, ^flbisa- mflblHHI ghfclblte XiS&b| R:R*KM 3SISPI HHS01L XH»at(R)j» 

xh&bhrxkjsi a-oiaje! bisi aiiEi sxima, auwaiEi a^oi ass pxia/omsn bjspib 
a a a 4- bp. 

roeu-i. #£Hoii5i as 5§§ xh&(rc)2j ^gom, ais ^bi ^ei*j §°i sss! xHBig a a 

S-±P!(36)£f Oftfin 3\£13\(37)m BBI2] 2:1^^ =?«ff HI20II* UEHH3 SICK 51-55S H»0| 

3, an on a dfs^ws e q j kkoi ueuhdi, k=2si m^^^ aa. eb, sos 

sni^HoicK oi£[ ^-^oii s[oi-a, p xig/oi-y^zi ^tPi°i o^^ag^ej vouTb, 

V0UT=VR2+VAM-VSS+ { VAS-VR2) /K 

si ^ai^iH^ 9ck an on 2i- si2^i^agj"(VR2)oii£ ti-ime ^h(49)s Aimm 

gHK SE|^H(50)Hl ^a^BXE S^£lb ^J^S XHS-(R)S a XI S?) (VSS) CHI ^^iCF. 

jai2^i^aa(vR2)oii£ wms ^h(49)« A^tf 3^ ni2^i^sa-(VR2)s satvooja sxi 

s?i(vss) AhoiHi ss^Ma^si ezfs^is afso^ s^oiib ^h^a £nm*(5o)°i a^sme^i- 

^1 IHSOil Wfflg E^S^ ^^^^ i25 £1^1 CCHSOIDK 

ib, aat^i (vas-vr2)/k°i »sa whs a&»s« ^^oi] s^s^Aii^^h v^e s^oii^ 
vAsa vr2 a^si s^A]i^ aa-oi fe^a^i mi soil smob eiucheiei ^h^b * 

CI-SOIL ^f^S SU|^H(50)°I ¥^^B^Oi| S^SIb ^J^g XHS{R)S SXI^^I(VSS)^ a 

a^HHS¥Ei o^sna^(vouT)oii sa(vR2)gsi o.±H\^m 2±y-m^ 3o[ ^feopi @qk 

^, H^^H^^OIIAH Aj-SofH ^b OhWSn e^H¥!2f PXIH/0hUS3 HS^ISI OWSZl e^S^I 

m s^Ai3ib 3oi ^fetfa. 

Oli^CH, Hth^D^S m^m^m 0.75V»2.75V(2Vp-p:l.75Vti!E|)S 6f0, VR2-0,75V^ 312, 

asi^jo^Ei pxiB/ojttsa Bs.Pisi ojwsn . s^s^is 1.5-3. 5V{2Vp-p:2.5vaa)s sck 
01 011 °ioH, bHE-ig a&s^^-i s^om ^^ixia^Hi o^^n^^oii getoi si^ej ^^s^i ^s 

3^011 HS^MSrtiSl Ofli£3 S^S^IS ZL aa| S^HflOII &X1AIS PXIH/OHrfSH HSPI£| Of 
b h MZl S^S^Ib ^2H£I Afgf^SI S^] CHI ^XIAPIS SOI UfeoHHI SCK Olfe tHfflg S^g^ 

gnom ^^iximiMs oFwsn^a^s s^ei s^BflotiAi msb 4- asi raeai pxm/omsn 

e^^lHJ Ofk h ^Zl#^SLl ElUOiSlEl ^U^W 4^ SiP. 

o^^3 ^fij-s s^awa ^a^&^e aiaoi ^isxiskrj^ s&ats a^s»(R)oii cum 

01 GtJHS- S^OIIb ohy-szi ^PIS GdH^I OI^S ^^l§fS soi ^6m. 

MiaCH ( =?I«j9»(R)£| £J^XItHR)G|l CHWOf 1.5HHS ol-S, X-jg-A^U^HI 

51^01 2Vp-pei a ¥011 pxiE/ofy-sn^^Pisi ofy^i?i a^s 3Vp-p^ sck 

£ 4b b ^Al§Et)0|| d}S a^[b|H§ PXIH/OHrfSZl H*PI(34)H| Ofb^n^^e 2HJ M^S^J 1^ 
^iimb aiPI(36)£l- Offe^n ^f^P|(37)°J H130IIS UBt^ £^0|DK OI S^Oj b 3911 U 33I2WPJ 
X^P^M IBoPl Sib S01I CH6H SSfOII S|& g^Pf^^ Sip. 58^ 59 ^ 60S Sa^XFOl 

2, £2 e^l K3i01 Silb|« UBLHH, K=2°l M^^^ @P. 61S ^IxIOIII, 57S ^El^ 
HOI DK Oia S-S ^P^(^l ^mS, PX|B/0hWS3 B*3IS| Or^^ZLe^^^ 3b VOUTb 
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V0UT-(VAMxK+VAS)/(1+K) 

BJ ^1^2^ BQ. 0| SU!^H(57)H| 2m%HL\&±3\ MS 01 1, XHeH?h£h»*! Oil M 

WB.^. »H tHJHS 2^M^?-I ^HM AhSStXI SHQ ^ 2i£r oisoi aip. 

3MtfS £E|SH{57>£I t^9Xf£f BHSW Si-b flegB Cx (HK)H| SitatS ^ 

^g^(CxK)0|| LH oH 3¥0)lb, fiHI H H{57)0|| 1/GHHHI Ol^g 5[b 30| PhfeSl 
P. 

UF£f »0|, S 41 A! § EH Oil AH 5TS HIS 4-3 XHSSHfeSI W&SagJ-^HI *4?S| gxiH/OhW£ 

□ sspihi ci^ai^i iHsxia a oil i- ^skh am°i o^^n qioieis s^aiso 

S HIH 4 s S| H^oHkEI PXIH/CHWS3 a«5l« tffiClfc 3J0IP. SES-, *»»H|jii»A|2| 
OfUH/ClIIBI B&^iOfl LH&3fe PZIH/O^SZI e»P|0||£ OlStt 4= HQ. 

CH^OI, #21 H ^AISEHOIIAlfe ohfldlHS Ol^nt^f SiPKMI °|5H ihfcMIS dIHg 0[)d^ 

nmmii ohy-sn rH&mE* sfaxi9, n at! ^MNdiss o^^ni^i ^^si^oii sum £amoi 
smuiES owsna^a cnfetszi utm^m 5\o\± aa. oi> ^shah^ e 2011 14 9 a ksi 
atsi/Ks xiswa saoi inferno hp. 



oi^oi ah bi-si- noi s a a on si we, o^ugg pxis/cny-sii es^ia of^ni^i a 
iPioii °|6hah ^±\mz± cm a mums oiwsnt^a ousfsa wibai aiie& xhsui g 

SblS 5§i ^ HH^Oll, LSI SOU SU§ 3^0]]£ DIXIg/CHtemZl ^£PI°l Ohb h ^3M^°l El 

L|CHE]E| 3H£!o^ 5dO| 

g^m ^asfe aoi ^tesnx xhhissfoii Jiojofe 201 

P^O[, 0[ XHtf^eg^o) i^oijiicjA^ gOISMI W^t SOI ^feSPI KH^0|| §^E£l H 



(57; »^ aw 

NhiiMS a^aioiEi°i m\=?\ gj^acH ourfsn«s!« a^ste anHiMbiM pxig/oi-aszi a 

»I?|2K 

(N-M)US^^h ^ S OH 0[b^3i^I 1^5^ HI2(N-M)blM PXIB/OWS3 B!«3[. 
01 H|2(N-M)b|e pxiH/OWEa H»3I2I 0H*3a«B|« 2£| M^g°l IS ihfclWte ihiPl B£ f 

401 aiMyiH axiB/ofk*a=i ae^isi ofy-^n#^a ^01 aii^iwi °i&n imhs xii2(N~M)bi^ pxi 
i/owsj oi^nt^i ^h^sht owsn ? hi sum ^p^s^, 

2 

H1 1 SOII &OUH f 6T3I HI! 5Eb SI2PXIH/OWS3 

gj^s piieaioias cissafb psaa, 

XtM^SEUF Xil2°P!ES^ AfOIOII ej^HIOlEISl b|^ ^CH| u}^ %± ^5H^H| SgJ-^^ ^^5Fb 9 

01 ^^-s^hj ^ sejs^oii a^acH pmchsi chi 01 a oil coaf ^^i 
xisi^e ^biafoi ^^an, 

^ms p xi g qioi eh chi QJEj- sgjsssi g^a ows^t^a e}°^A^ mmm^ pxie/ 

3 

an»«i yo^/d, a^i an a ai2Piia/onrf£3 s^^pk 

Mi3ieaa3F M&\&&& ahoi chi ah a^Qioias wis * on u}m m± mm?* s^^m ^^she 9 

0! »2J-fflS°J ^} S^S^Ojl W^SLIU, &D\ P3P2I #^CH)0|ElO|[ QJEJ ^ S°Ji ^tafe 
XlSl^a ^tdlB^ ^P^£|Jl t 

SJ^^l PXiSQIOIEKBI DQ-Ef S^ffl^SI ^^^l 0|-^SnS^S£J-^SAH S^oFb PXIS/ 

av^i ancixiH/owsn st^^i°j s&iisst ai2Pzia/onrfs3 h»jisi ^.^i ss^ich 
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aim mn ai3tf s oij= a won siohah, #3i a±pisf #3i ohy-sn wavm &m sjss ?#£i 



oi bsj m£.3\, 

#3i an u a2Psa/owsn sspisi otus^ftBia ajzj ejaietb an §j ai22i aen£?i sbh 
a. 

03 snia = °i e^at ^s^bifs s^si-fe ?i»s anxi&^xi-, 

#3| 23|^M°I ¥eJBSeXl-ffl ai23|^agj- Ai-O|0|] ggS S^S 3312 U SI3HS±». 

#31 SEISMHI SaS!SXf2F #3[ Mm^MS.^ SH2J S^EHI- AhOI CHI Xil4»ll-4:». 

#31 £H|^H£1 SSJ^EHha #31 Xi|2£!em^?-I S^BII-21 AhOl CHI ai5XH#^X|- SJ, 

#31 £E|^H°I HgJ^BXm ai23|^2&- AhOJ CHI S-^Xf-S ^UlSfOi ^££13, 

#31 HI221- 7314 §y ai6XHh£ttH| X-|&3t§ Stttt »3t PSO| , #3| XHI3 Si ai5*ISh:fc»2| XH 

eats sh si- a & s±°s sun, ch^oi #31 391221- xh 4 ai nisns-^x^i aisam #3! ai33i- aisxi 

S-iXhSI XI S mitS #^1 MHIM2I b|M 4=0|| PS XH#blS ofe XCHt °ISH #31 ^±I3]£J U-±liF= II 

Bi-ffl, #31 sei^hsi #3i xinaxig/ofwi-sn sspisi ohwsnsBja aas #31 ai2pxi 
5 

H11S LUXI XII 3^ S CH^ B If CHI &OU-I, #3| 1MJ3I3 #31 0|-kfSP 3|-^3|3|- BS! S]SS =?&£| 

oi aa si S3 1- , 

#31 an ai 3ai2pxia/o^£3 e«^iai oiwaaBaji ^ gj^oFt an » ai2°j sies-ms^ ss^ 

Suisse** ej^bi-^ ai3aa»s?i hh. 
ohkfszi 3i-#g euiig = , 

oi anign^si s^si- Bin s^sfe ?ies annu^m 

#31 afflgSHSI ¥£JS(BXl-2l- HX|£¥I AW Oil ai2XH&^XK 

#3| 2HI^H°I ¥£J^BX!-2I- #31 ai3°l as»£9l S^BXF A[-0| CHI 31339 

#31 suh^hsj §EJ^Bxi-st #31 ansa-ss^i ^h^i s^bxi- ai-oichi s^b awx-i&^xi-. 

#31 £fflg§H°l Sgj^BXI-21- #3| ai22| SgJ-SS^I ^H°| S^BXI Ah 0 1 CHI ai5XISf4iX|- gy, 

#3i esisHsi mzm&xm #3i ai3°i agj-ss^-i sshsj g^exi aioioii a^s ai6xiw4:xi-s ? 

blSIOi ^^£|H, 

#31 ai2£l ai4 SJ 3EH6XHSiJ}£| XH&StS §BSH| 321 Si QgCH #31 ai33f ai5XHU-^X|-°l XI 

92tf fg& Sl-H, H^OI #31 ai22l- ai4 SJ ai6XHS-^X|-£| Xisi-Sta #31 391331- ai5XH^X|- 

2] XHSfiis #°l b|H ^oj| 0}g XHSbia Sfe S0i| SJSH #31 &i|5|S| g^iJifg SUSI-CH, 

#3] 2nis=°i mrnm #3i anpxia/ohwsn e&3i°i onrfsnft^a- #31 ai2pxn/o^ 
s.n as^i si otas3*s!s jwb onrfszi«s!£s a at si-fe pxig/oi-ysn a« 

6 

mm Lrtxi ai3n- s ch^ & aoii aioi/d, #31 B4j?ia #31 oman 3^3131- bij siss 

01 BS1 

Ohb k SI3 3!-#§ 2E[°JE2f, 

01 23i^H£i mm\ ¥S^bxi-s s^sfe ?ias ans^ixn 
01 anss^wa sis s^a ^?isi^xk 

#31 ania=si ¥asiB»a #31 anpxig/ofysn es^isi owsn s^bxi- ai-oi chi ai2 
hj su. 

#3] £3ISyH£| ¥iJ^BXh£l- H|2PX|g/0|-yS3 B*3|£| D\\dS.d. m^BH AI-OICHI S^S ai3SJ S 
if^XI-g ^dlSl-Oj 
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&;>i amassi sa^Bxhs sxis^is axisnn. L-\mo\ m9y±ns\ ssataf uo\ nzmm 

dbX\S\ SS*3t« Mb|M°l b|= 4=0)1 HIS SSdIS Sfe a Oil ihfcPIS) a±|&S 3^S|- 



£0/ 




R /42 



VAN! 
VASt> 



39 



VR2=>- 



w£ 1 

40 



>VOUT 



VAM 



R />2 

I 

RxKr53 
i— WV — 



VAS o- 



VR2 



R /54 
-AA/v~— 

RxKz-55 
■AW 



Vss 



R r 5l 

AAA 




>V0UT 
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BS4 




£36 
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